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%m ( PQQGDH) CXM/7)-7t' VVV>\l*1~V 

[|g*«2] milSPQQGD H^A cinetoba 
cter calcoaceticus ^sMog-ftP Q 

SfHi£ irti-SSM^S treptomyces JfSlfefc 
h l/T hTt ^>i.*T$>SW*Jl 1 (-12 

[is*ifl4 3 max h vt h r tv> <o t'^>&£ 

SI5{iS:^ti-SeM-//A J S treptomycesavi 
d i n i i <&$k<7)X bUTb ThVV&iftT'&SIS^Jf 

] vat?) ( a ) ttzu (b) <?>m&ia.x°h 

( b ) T 5 y 1SI!?|J ( a ) v >T 1 , i L < li$cH 
or $ y iSffiW*«x*. am i> I < limaZtufcT s J 

asa«. 

nmm6 ] vat<?> ( c ) &tzi± ( d ) osafr£ 3 

( c ) ££ij$ • E?iJ#^2(ciai£$ix^asSE?i|*^'^- 

SDNA 

( d ) ±ie ( c ) oiE^j^fcv^T 1 . l i < izmmnth 

^ - * JM**B*Sjtf: £ *"t & SBHir r? - K-r-g. D N 

A, 

ft. 

[ If 1 0 ] ||*Jfl 1-6W vf* L*H^I5tU^K[^ 
Cffi^Jfl 1 ] 1-6 <n\ i1*iv/)Hzim<?m-& 

[000 13 

imicomr&Hlfflmi **iiitnn^y 'J >^y 
> (PQQ) SraH*4:'r*^/H/-^I|fcK3(5»3R (G 
d h ) cx h u 7° br Wy<n t'**y&&8Mir$:ittt 

[0002] 



{ffi&nffim PQQGDHii, fna^y oy^yy 

xsrggfLLT^vun y b &%.m£mmi- 

S. PQQGDHCii, J££-^K^fc*&14gt^#& 
4it*«*n^ixT^&. KapttPQQGDHIi, 4HP 
ffiifrS 7 k D a ?>> y^'/t^y?- K§aWT*£> 0 > H« 

*ittPQQGDHIiAc i n e t o b a c t e r c 
alcoaceticu s OlK *2fr<?>&lZ$}^X Z?) 
^7±*''SSf5$ilTfc "9 (Biosci. Biotec 
h.Biochem. (1995) , 59 (8) , 15 
4 8-1 555) , 'c<7>immfc=?-tf7ci--yyZix 
T$SWmm { Wt>MzZ1\X^$> (Mo 1 . Gen. 
Genet. (1989), 217:430-43 
6) „ A. calcoaceticus ^Sft'jQlfttPQ 
QGDHJi, ^'J77XA(;fjftn, ^-?fl^5 0k 
D a CO 2 7"a - 7h*'^4a*t *W V- 

PQQGDHvSttli. **r-fV-H*jWWS 

QGDHimZ^Ze^ZttfW&ZilXi^. 

pqqgd Hco^a^fitjMi & tlx < mm £ nx \. ^ 

tf (GOD) & 

* 1 6 u ymwtykmmm (G6PDH) *• 

fflt^-.^*&(cJ:05Ea§ilTU^. L^L. GOD*- 

m^&umx'uy/\s3-xmt%.ifcizb L^^mi-ts, 

>• * r — tf 1 7>:/ta (ZrMn-T -S. ■> . * G 
O D *• ffl H h >U 3J- - t y-»f-C0|f3^ 1» il**) ^ i'LT ^ 3t 
fr\ raG^^cS ^^Ov§#BS^icl)£(cte#t-^ it*^ 

^« zti£X'c»7/izi-xmmmAi}mzm^ 
t-Atx * tzmmzfrh&ffitt&mt ltpqqgdh 

<7>JGEffl#& g $ V ^ . PQQGDHIJ ^/l, 3 —X {Z 
M LX iSv >BH ti£'l±£ W LTV^<Ii: % l/P Q Q G 

d h imum^mmmxh ^^m^s^ft t lt 

[0003] 

[»HJJ*WfcLJ: 3 Xhl^Tt^ 

rt'^><ot*3j-f->e-&»ias:-ft-tf«a w ( mtx b u 

rhrtW) fci!B5$*i*:PQQGDH£:fl|JSU SI 
ffltt^>Kv ■> P Q Q G D H £*gf£-f & - ^ g ^ j. ^ ^ # 

[0004] 
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immzfmt&titfxvzm pqqgd 
[ o o o 5 J -f . #%bjj(±, v 

ZltLXm&ZtLfcPQQGDHbXbUrbTtity 

fc*>ltt£fia*fc*!tt-*-6. »*t<W. PQQGDH 
£ LT Acinetobacter calcoace 
t i c u sifcfe*ite PQQGD H-C&4iS&£Se*t 

treptomycesavidini i . «fc D if «i L 
<l*Streptomyces avidinii I 
F O 1 3 4 2 9tt'£3|OT.X h u-r bTt'iSyZStsUM 

■frSBHr**. 

[0006] 1&mt £ . £2B M £ 3 

[00 0 7] 

*»BH<0Ht^«a Wi . P Q Q G D H t - x bv> r b T h* 
[00 08] *?£BJ3^H^0iaMJdPQQGDHi:X 

PE*i|S"&£&v>J; ^tHIM-^*-Cft«. PQQGDH 

J: v> . «?g^ui5t^T s. j mm* m?)T s y mmm 
xmmt zztizzK)^ wmwi*3eas& j e£R tztti-& 

fflm.&&&?ZZbtfX'Z& (tcbtii. W10 
-24 3786. mmW- 11-10 114 3, 4#8fi¥ 1 
1-124285 5r#R3). . Ztlt>0)&&Ziltz PQQ 
G D H Atj&SSftfcfflL&Ka mi*^ 0 Jl^iul2lr*)t"S) 

[00 0 9] if£l<(4. PQQGD HliAc i ne t 
obacter calcoace tic us EfeSfc^fc 
j£14PQQGDH "£"£>•?>. SSfctUU mnfflmlz&m-t 
h 7j<?Stt PQQGDH (CO V t W->?#fH- L tz 
*> o T X h U7° b 7* fc'^'y a: j£$S LTfEKS i > lz 
X 0 . *^BB^Sl^ga^S: %hZb tfX'Z h. z\ixh 

[00 1 03 ttzxhisTbTtiSyt Lflit'^-f-y 

t^mn^irh{>^X'hix\ix< . xM^rhre 
iSywx^yfe&miLcom&nz pqqgdh testis 

[0011] MKIiXM/rhTc'yyliStre 
ptomyces a v i d i n i i &3f£. <fc 9if » L 
<&mi F0134 29tti^XM/7-h7t'^ 
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SrPQQG D HtciSBrt-ii tci 9#fi£-£SBfC£fi 

[ooi2]i^iai«iiM 
-rs^^-w^^^-r. #$feBjitf)iHtesaK 

t±, PQQGDHtX h U7'h7t'yy> S" i£*££ it*: 

>f > yv-^m^ifdz\blzX Vim-fZ-btfX'Z 

h<. Acinetobacter calcoacet 
i c u s PQQGD H S- n— Kt" S 

itf^F^ia^'Iti. Mo!. Gen. Genet. (19 
89) . 2 17: 430-436(CBB^$ix4. St r 
eptomyces avidini i WT h 

rt'>'>-Sra-H-ri»31EL^lE^|{iNu c l.e i c 
Acids Re s e a r c h ( 1 9 8 6 ) . 14 
(4) : 1 87 1 - 1 SS2(C^$iX^„ 

[0013] #»Hji<ott&acafi«:3- H-riafig^ 

Sr. PQQGDH&3- l'-t&j«£-T *rX h 1^-7° hTfc* 

esose^M y7u-A-cM-^saHt lt?&3S$ 
focry&m^mmzm^&ztvx'Zh. mtn. 

- *<m*&r®m ^^tti<. ^SSIS^-SrPSS L 
?t± «5i|i.(f^ffi) (c««!|gmf-4, ^.*ttHB®2r 

mizti^xmciixte*), sr±t Lxii^bKf, ^m. 

[0014] ±iic7)J; 3 (cLTf# M^ffiB«$- 

t'^(*S:EIiRt^. IS^S7^ yf7lx^>'T« 
^ii*-»t^iU PQQGDHig1±*rirt;7}c 
m&Wft*n& Z. > ftX'% h . & h ^(4*SE-&SBH* J 

*iSrJK3B*»SHtff|-C«rJM:Lfc«o^. 3SWt J: D2B 

-^S-fflV>SCi:(CJ: ^L^PQQGDHSrtgK 

Sr. ^*y^i?o-?h^77^- Ty-i— 9 
a-7b^yy HPLC^ri:'{cJ;Offi^-rS-i:^ 
J: 0 , *^BJiOM-^SBH*-PM-r4. 
[ 0 0 1 5 ] B&vgtiE^MSiS. 
*3% H ^M-&gBH(i. PQQ^nmmb IX. 

-x%miLx?'/ias7?h>£!kdii-h%.mzfim 
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■r&imz^-rz. mmisitcom^ii. pqqgdhc 

J; h yn ^i-xnmUz b i Zc-oXM7tZi\Z> PQQ<D 

*. WCiKiKk LTti, |?IJ;U£. PMS (7ity^ 
M^7i-M -DC IP (2. 6-y7oo7i7 

*T -v -b Y * ••/ b ZftWlb -r & . *%W<07Jl a- XT 
•■> t 4 vMl #?&BJ1Kft o »£gB«£jKr < fc t 

a . * W!fl«it £-gas?{cfln it, 77-t-f t^^M 

€-r-:2T?f*: c L T {i PMS, D C I P , 7 a 'J v T y-ft 
77 '.J *tU . * bCy h 7u-2^t'£m^& Zb&X'Z 

mmtei&zixtzKmk lt> * ^(jaa-w^#^a54«o 
mm t l tahiw & z t wx # & . if £ l < tt#»i9io 

[0017] x^ 3--x-by-tf— 

h h c ^±*crMmmzmkZh&w.?x f * x- 1 

b i> IZ U I cHJgfc & *f #Kff±£ttlr[S£ t T 



com b LX g fcliSJK+TltflW S c i: t X & & . AM 
UMX'>)!!M \JX7)V*)VT)VTf\L K2r 7'a -y ^y^-f * 

[oois] ^3-*»*«>Meii, jaTo«t a (c. 

&SIA(Ctt&9-* . ^f^X-^-atli. 7z!)y 

v ^ .1 fc tfi x £ 6 . & fz Z i\ t> cr> * ? j x — 9 — t,z J d z. 
XI/Y9 n-£.£mv? . f^ffllBffik LT 

um&sm) tixismmmm (muAg/Agc 1 
«fig) s-ffl^s. x?--+>>^:®c-^ii:ESrEpaDL 

iz i d t ^ * x u 7P-y 3 ^- tr » . $m 
tp<07 r na-xi&m%nmi-&zb&x'$ & . 

[00 19] 

imtiwn hit. mmmizm^x*mi£pmuznty 
•tz>t)K xmiitzti^commmizmmztih lcoxu 

m£m&nc?)mm-x&%t>MzmMmco<? 9-*m 1 

7 7/^y -MiJSlTOJ: ^icLTlWBLJ'i. PQQGD 
HWfSjaiSfS^fiA. calcoaceticus L 
M D 7 9 . 4 1 (the Netherlands C 
ulture Collection) i3fe<05^*COP 

mtmm&Z&tsJ: 0 1. PCRRjiECJ: OigiHU:. 
P C RRJElcti . &co 1 fflw* ij 3'^ ? u -sj-f - 5 -f 



-7*V— K 5"HSGCCATGGATAAACATTTATTGGCTAAAATrGCTTTAT-3- 
»J 7 'i-X S'-GGGAGCTCCTTAG CCTTATAGGTGAACTTAATGAG-3' 



:<OPCR7*7'(7-(:J:0 tgflg $ iifc JBfS^ 77^ 
>' h Sr N c o I b S a c I <0 28»«fflRB»*T»!fLL 
M^?^-pT rc99A(Pharmaci 
att) f)^a--y^'a5(irS>^»Nc o I /•'Sac I g)5 
fiCJfAlit , n e>iXfz7?A 5HpGB16i:^L 



tfge«^3 - K-rftflDSififeTFliS treptomy 
ces avidinii IF01342 9* l h>PI^ 

*6LJt. PCRRjECfi, JXcOlffl^tja'^y'U^- 



7 sr 9 - H S'-GGGAGCTCGAGGCCGGCATCACCGGCACCT-S' 

U 7t— 7s 5'-GGTCTAGACTACTGCTGAACGGCGTCGAGCGGGTT-3' 



ZCOP C R7*5-f V— IZ£ 0 ti^Sit^X h 1/7' h T b* 
31£T*&4 5 0b p^a^BfM-Sr*IRRB«s a c I fc 



K P G B 1 6 &$IJRKPSS a c I tS&XSX b a I TfflHb 

L , -e i (c i c T-PM L^7, h 1^ r h r tv yot'^-f 
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L. Jjy-i'ayL. *#9—. pGBSA£t§£SL 
tz, 

■ m±mmt trw. m?^mizx o pqqgdhisjSjs 

fe?#iS5$fUC^&E. coli PP2418»(C 
let on — Jan sen et al . . 1990) 
rffl^/c, ZnftZmfaM 1 X^bivrc? 7* 5 HpG 

L-/DX*t6 0 0nM PQQfcil/5mM Ca 
C 1 2 OHWt' 3 7 lcr#«WCia* L/c . 
IflSMfflTO. 3mM I PTGSrJni.. $6iC3 0TrC 

(ftrnwRiaayaa -c*£Jt l/c . ami mux l , 1 o m m 

• U ^ Srt8ffi» ( P H 7 . 0 ) fpX'7V >+7lr 7. 12 J; 
*)g&KL ( 1 ' 1 OMp a s )-, jBj&lMH$t (16 0. 5 

• oog. i h. 4-c) ift^fz. &m&mi?m\'mft 

Wzsgthbtrfz. ®IRL. 1 OmM V>B 

a%mm ( p h 7 . o ) x-mm l/c . 

[00 2 1 ] £t£ffl3 

^SSCT2-C1#^il/cffifi!fM^^, lOmM 'J« 
««? ( p H 7 . 0 ) tTfft Lfc^f-ai" n v h 

/57^-(CM-Toyopearl 650MWC 
ftL . 0. 8M NaCl/lOmM >J y^gffi^ 
( p H 7 . 0 ) -C?§aj L/C. S1*£*-f W#3r#S:tt3! 
WTX-¥MFi&7 n^t</57-f-(G-3000, h 
-V-tt) K«Lfcfc£*, fi&ttBfl-ti, H£K&K£ 
out T-iBSii* i:«0JH5kDa cnft=F&z:1il 

x^tz , zvx o tz ixn^iitzWfr*:m-£m&nm& 
> Lxar^mmzm^^tz. 
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too22] mm 4 

UMiSmi .gfJlOmM MOP S*gffi?g ( p H 
7. 0)epT\ ImMCaC 1 2 fcitfl/.tM PQQ 
0#ffiTt'MlST- 1 0 4MS -f > * h L/cf&. 0 . 
6mM 7xty>V( W'7i-h. 0. 0 6mM 

2, 6-> r ?nD7iy-/M yF7iy-/KDC i 

P ) <V1?1ETX\ 2 5tt60 0n m^qRjtJg^iSd!'^ 
JK£«IS&f- h Z t tz X 0 PJIe L/c . 

[0023] mmms 
mm* y*r-v>tmts x tmm 
5 unm&m&mzfi-*;y<-A h 2 0 m g £ira;e.T 

«HSIIs«3-titf:. ZixiXKi^Ltzm. 

*<-*. VtiHhA Qm sJttm2iVtzJj-X>'<-7.hW$< 

nmmtzmzftmi,, F&Ltx-migLtz. z^mm^i 

%W)V*}VT)irTt KSr&t? 1 OmM MOPSgf 
I(pH7. 0 ) 4» T-SiST'3 OAlBBMLfctt, 2 0 
mM 'J 1 0 mM MOP S*gSijS ( p H 7 . 

0 ) *X^&X'2 0ftVfflmLX7)l9)lT)V"f\L K£ 
> 7' I /C . £ *ME1§S 1 OmM M OPS ffffi 

ffi < p h 7 . o > 4>-cM?ax' i i^imiLWffcS-it/c. 

m®l±4'CTffv£ L/c . ft* L/cP^-fe we 

^ 3 - ^iaeojuug ^ff o /c . *aB^)H^gaH & 
mfeitLtzmm-tyv-zm^x . o ; imM-5mM 

<?>WmX'7'>V 3 -7,f)M* *t d C i: & . 
[0024 ] 

iw<*p^vi5tt*-*-r s mass 
$biz*m&m&'ti*:±®®x*mmx'$&xoiz 
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SEQUENCE LISTING 

cllO> Koji, Sode 

<120> fusion protein 

<13 0> TUAT00 08 

<140> 
<141> 

cl60> 2 

<170> patencin ver. 2.1 
<2io> 1 

<211> 626 
<212> PRT 

<213> Artificial Sequence 
<230> 

<223> Description of Artificial Sequence: Glucose 

dehydrogenase activity with blot in binding eite 

<4C0> 1 

Met Aap Lys His Leu Leu Ala Lya lie Ala. Leu Leu Ser Ala Val Gin 
1 5 10 15 

Leu Val Thr Leu Ser Ala Phe Ala Aap Val Pro Leu Thr Pro Ser Gin 
20 25 30 

Phe Ala Lyo Ala Lys Ser Glu Asn Phe Aep Lye Lys Val lie Leu Ser 
35 40 45 

Asn Lea Asn Lys Pro His Ala Leu Leu Tip Gly Pro Asp Asn Gin lie 
50 55 60 

Trp Leu Thr Glu Arg Ala Thr Gly Lya He Leu Arg Val Asa Pro Glu 
65 70 75 60 

Ser Gly Ser Val Lys Thr Val Phe Gin Val Pro Glu He Val Asn Asp 
85 90 95 

Ala Asp Gly Gin Asm Gly Leu Leu Gly Phe Ala Phe His Pro Asp Phe 
100 105 120 

Lys Asn Asn Pro Tyr He Tyr He Ser Gly Thr Phe Lys Asn Pro Lys 
115 120 125 
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Ser Thr Asp Lys Glu Leu Pro Asn Gin Thr lie lie Arg Arg Tyr Thr 
130 135 140 

Tyr A3n Lye Ser Thr Asp Thr Leu Glu Lye Pro Val Asp Leu Leu Ala 
145 150 155 ISO 

Gly Leu Pro Ser Ser Lys Asp His Gin Ser Gly Arg Leu Val lie Gly 
165 170 175 

Pro Asp Gin Lys lie Tyr Tyr Thr He Gly Asp Gin Gly Arg Asn Gin 
180 185 190 

Leu Ala Tyr Leu Phe Leu Pro Asn Gin Ala Gin His Thr Pro Thr Gin 
195 20Q 205 

Gin Glu Leu Asn Gly Lys Asp Tyr His Thr Tyr Met Gly Lys Val Leu 
210 215 220 

Arg Leu Asn Leu Asp Gly Ser He Pro Lys Asp Asn Pro Ser Phe Asn 
225 230 235 240 

Gly Val Val Ser His He Tyr Thr Leu Cly His Arg Asn Pro Gin Gly 
245 250 255 

Leu Ala Phe Thr Pro Asn Gly Lys Leu Leu Gin Ser Glu Gin Gly Pro 
260 265 270 

Asn ser Asp Asp Glu lie Asn Leu He Val LyB Gly Gly Asn Tyr Gly 
275 280 285 

Trp Pro Asn Val Ala Gly Tyr Lys Asp Asp Ser Gly Tyr Ala Tyr Ala 
290 295 300 

Asn Tyr Ser Ala Ala Ala Asn Lys Ser He Lys Asp Leu Ala Gin Asn 
305 310 315 320 

Gly Val Lys val Ala Ala Gly Val Pro Val Thr Lys Glu Ser Glu Trp 
325 33G 335 

Thr Gly Lys Asn Phe Val Pro Pro Leu Lys Thr Leu Tyr Thr Val Gin 
340 345 350 

Asp Thr Tyr Asn Tyr Asn Asp Pro Thr Cys Gly Glu Met Thr Tyr He 
355 360 365 

Cys Trp Pro Thr Val Ala Pro Ser Ser Ala Tyr Val Tyr Lys Gly Gly 
370 375 380 
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Lys Lys Ala lie Thr Gly Trp Glu Asn Thr Leu Leu Val Pro Ser Leu 
385 390 395 400 

Lys Arg Gly Val lie Phe Arg lie Lys Leu Asp Pro Thr Tyr Ser Thr 
405 410 415 

Thr Tyr Asp Asp Ala Val Pro Met Phe Lys Ser Asn Asn Arg Tyr Arg 
420 425 430 

Asp val Lie Ala Ser Pro Asp Gly Asn val Leu Tyr Val Leu Thr Asp 
435 440 445 

Thr Ala Gly Asn Val Gin Lys Asp Asp Gly Ser Val Thr Aen Thr Leu 
450 455 460 

Glu Asn Pro Gly Ser Leu lie Lys Phe Thr Tyr Lys Ala Lys Glu Leu 
465 470 475 460 

Glu Ala Gly lie Tor Gly Thr Trp Tyr Asn Gin Leu Gly Ser Thr Phe 
485 490 495 

Tie Val Thr Ala Gly Ala Asp Gly Ala Leu Thr Gly Thr Tyr Glu Ser 
500 505 510 

Ala Val Gly Asn Ala Glu Ser Arg Tyr Val Leu Thr Gly Arg Tyr Asp 
515 520 525 

Ser Ala Pro Ala Thr Asp Gly Ser Gly Thr Ala Leu Gly Trp Thr Val 
530 535 540 

Ala Trp Lys Asn Asn Tyr Arg Asn Ala Kis Ser Ala Thr Thr Trp Ser 
545 550 555 560 

Gly Gin Tyr Val Gly Gly Ala Glu Ala Arg lie Asn Thr Gin Trp Leu 
565 570 575 

Leu Thr Ser Gly Thr Thr Glu Ala Asn Ala Trp Lys Ser Thr Leu Val 
580 585 590 

Gly His Asp Thr Phe Thr Lys Val Lys Pro Ser Ala Ala Ser He Asp 
595 600 605 

Ala Ala Lys Lys Ala Gly val Asn Asn Gly Asn Pro Leu Asp Ala val 
610 615 620 

Gin Gin 
625 
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<210> 2 
<211> 1881 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence : Glucose 

dehydrogenase activity with biotin binding site 

<400> 2 

atggataaac atttattggc taaaattgct ttattaagcg ctgttcagct agttacactc 60 
tcagcatttg ctgatgttcc tctaactcca tctcaatttg ctaaagcgaa atcagagaac 120 
tttgacaaga aagttattct atctaatcta aataagccgc atgctttgtt atggggacca 180 
gataatcaaa tttggttaac tgagcgagca acaggtaaga ttctaagagt taatccagag 240 
tcgggtagtg taaaaacagt ttctcaggta ccagagattg tcaatgatgc tgatgggcag 3 00 
aatggtttat taggttttgc ctcccatcct catcttaaaa ataatcctta tatctatatt 360 
tcaggtacat ttaaaaatcc gaaatctaca cataaagaat taccgaacca aacgattatt 4 20 
cgtcgttata cctataataa atcaacagat acgctcgaga agccagtcga tttattagca 4 80 
ggattacctt catcaaaaga ccatcagtca ggtcgtcttg tcattgggcc agatcaaaag 540 
atttattata cgattggtga ccaagggcgt aaccagcttg cttatttgtt cttgccaaat 600 
caagcacaac atacgccaac tcaacaagaa ctgaatggta aagactatca cacctatatg 6 SO 
ggtaaagtac tacgcttaaa tcttgatgga agtattccaa aggataatcc aagttttaac 720 
ggggtggtta gccatattta tacacttgga catcgtaatc cgcagggctt agcattcact 780 
ccaaatggta aattattgca gtctgaacaa cgcccaaact ctgacgatga aattaacctc 840 
attgtcaaag gtggcaatta tggttggccg aatgtagcag gttataaaga tgatagtggc 900 
tatgcttatg caaattattc agcagcagcc aataagtcaa ttaaggattt agctcaaaat 950 
ggagtaaaag tagccgcagg ggtccctgtg acgaaagaat ctgaatggac tggtaaaaac 102 0 
tttgtcccac cattaaaaac tttatatacc gttcaagata cctacaacta taacgatcca 10 80 
acttgtggag agatgaccta catttgctgg ccaacagttg caccgtcatc tgcctatgtc 1140 
tataagggcg gtaaaaaagc aattactggt tgggaaaata cattattggt tccatcttta 12 00 
aaacgtggtg tcattttccg tattaagtca gatccaactt atagcactac ttatgatgac 1260 
gctgtaccga ngtttaagag caacaaccgt tatcgtgatg tgattgcaag tccagatggg 1320 
aatgtcttat atgtattaac tgatactgcc ggaaatgtcc aaaaagatga tggctcagta 13 80 
acaaatacat tagaaaaccc aggatctctc attaagttca cctataaggc taaggagctc 1440 
gaggccggca tcaccggcac ctggtacaac cagctcggct cgaccttcat cgtgaccgcg 1500 
ggcgccgacg gcgccctgac cggaacctac gagtcggccg tcggcaacgc cgagagccgc 1560 
tacgtcctga ccggtcgtta cgacagcgcc ccggccaccg acggcagcgg csiccqccctc 1520 
ggttggacgg nggcctggaa gaataactac cgcaacgccc actccgcgac cacgtggagc 1680 
ggccagtacg tcggcggcgc cgaggcgagg atcaacaccc agtggctgct gacctccggc 174C 
accaccgagg ccaacgcctg gaagtccacg ctggtcggcc acgacacctt caccaaggtg 1S0C 
aagccgtccg ccgcctccat cgacgcggcg aagaaggccg gcgtcaacaa cggcaacccg 1360 
ctcgacgccg ttcagcagta g 1381 
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C 1 2 N 1/19 
1/21 
5/10 
9/04 

C 1 2 Q 1/00 
1/32 

G 0 1 N 27/30 
27/327 
27/416 



F I 

C 1 2 N 1/21 
9/04 

C12Q 1/00 
1/32 

G 0 1 N 27/30 
C 1 2 N 15/00 
5/00 

G0 1N 27/30 



i-73-K (.p% ) 



27/46 
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(P200 2 - 1 2JL8 



F?-A<##) 4B024 AA03 AA11 BAOS BASO CA02 



CA06 CA07 DA06 EA04 GA11 
HA01 

4B050 CC04 C005 DD02 FF05E 
LL03 

4B063 QAOl QA19 QQ03 QQ6S QR04 

QR22 QS39 
4B065 AA04Y AA26X AA50Y ABOl 

AC14 AC16 BA02 CA2S CA46 
4H045 AAIO AA30 BAIO BA41 CA11 

DAS9 EA50 FA73 FA74 GAIO 

HA06 
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